WHAT IS CLAIMED IS: 



J 1 . An \solated nucleic acid encoding a polypeptide monomer of a pH 
sensitive potassium channelVthe monomer: 
5 (i) having a calculated molecular weight of between 120-156 kDa; 

(ii) havin&a unit conductance of approximately 80-120 pS when 
the monomer is in a functional tetr^meric form of a potassium channel and is expressed in 
diXenopus oocyte; 

(iii) having incrb^sed activity above approximately intracellular pH 

10 of 7.1; and 

(iv) specifically binding to polyclonal antibodies generated against 
SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:K or SEQ ID NO: 18. 

2. An isolate^ nucleic acid of claim 1, wherein the nucleic acid 
15 encodes mSlo3. A "N 



An isol 



encodes hSlo3. 




d of claim 1 , wherein the nucleic acid 



20 4. An isolated nucleic acid of claim 1, wherein the nucleic acid 

encodes SEQ ID NO:l. 



25 




5. An isolated nucleic acid of claim 1, wherein the nucleic acid 
encodes SEQ ID NO: 16 or 18. 

6. An isolatecNiucleic acid of claim 1, wherein the nucleic acid 
selectively hybridizes under moderar^ stringency hybridization conditions to SEQ ID 
NO:2. 



7. An isolated nucleic acid of claim 1, wherein the nucleic acid 
selectively hybridizes under moderate stringently hybridization conditions to SEQ ID 
NO:4, SEQ ID NO: 17, or SEQ ID NO: 19. 
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8. An isolated nucleic acid sequence of claim 1, wherein the nucleic 
acid has a nucleotide sequence of SEQ ID N0:2. ^ 



9. An isolated nucleic acid sequence of claim l^wherein the nucleic 
acid has a nucleotide sequenckof SEQ ID N0:4, SEQ ID NO: 17, or SEQ ID NO: 19. 

10. An isolatecknucleic acid of claim l^jyherein the nucleic acid is 
amplified by primers that selectively hybridize under stringent hybridization conditions to 
the same sequence as the primer setsWlected from the group consisting of: 

CTCGAACTCSCTAAAATCTTACAGAT (SEQ ID NO: 8) and 
TTCCGTTGAGGJCAGGGGTCACCAGAATT (SEQ ID NO:9); 
TCTGCTTTGTgAaGCTAAATCT (SEQ ID NO: 10) and 
TTTCAAAGCCTC^TTAGCGGTAA (SEQ ID NO: 1 1 ); and 
TTATGCCTGGATC^GCACTCTACATG (SEQ ID NO: 12) and 
ATAGTTTCCGTCTAqTACCGAAA (SEQ ID NO: 13). 

1 1 . An isolated nucleic acid oX:laim 1 , wherein the nucleic acid is 
amplified by primers that selectively hybridize undetf* stringent hybridization conditions to 
the same sequence as the primer sets selected from the group consisting of: 

GGCAGCGCTCATTCTTTCC^CCTT (SEQ ID NO: 14) and 
TGCCCAAAACCTCAACCCAA^ATA (SEQ ID NO:15). 



12. An isolated nucleic acid encoding at least 15 contiguous amino 
acids from a pH sensitive potassium channel polypeptide monomer, said monomer having 
an amino acid sequence of SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO: 16, SEQ ED NO: 18 
and conservatively modified variants tftereof. 

13. The isolated nucleic acid of claim 12, 
wherein said nucleic acl^ encodes a pH sensitive potassium 

channel polypeptide monomer having: 

(i) a unit conductance of 80>120 pS when the monomer is in a 
functional tetrameric form of a potassium channel an£ is expressed in aXenopus oocyte; 
and 

(ii) a molecular weight of betweeh 120-156 kDa; and 
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(iii) increased activity above an intracellular pH of 7.1; 
wherein said nucleic acid either: 

(i) selectively hybridizes under moderate stringency hybridization 
conditions to a nucleotide sequence of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO: 17, 
SEQIDNO:19; or 

(ii) encoded a protein which could be encoded by a nucleic acid 
that selectively hybridizes under moderate stringency hybridization conditions to a 
nucleotide of SEQ ID NO:2, SEQ IB NO:4, SEQ ID NO: 17, SEQ ID NO: 19. 

14. An isolated nucleic acid encoding a polypeptide monomer of a pH 
sensitive potassium channel, the sequence: 

(i) encoding a mpnomer having a core domain that has greater than 
60% amino acid sequence identity to amino acids 35-641 of a Slo3 core domain as 
measured using a sequence comparison algorithm; and 

(ii) specifically bimding to polyclonal antibodies raised against the 
core domain of SEQ ID NO:l, SEQ ID M3:3, SEQ ID NO: 16, or SEQ ID NO: 18. 



15. An isolar^d nucleic acid of claim 14, wherein the SToThas a 
sequence of SEQ ID NO:l. 



16. An isolated nucleic acid of claim 14, wherein the Slo3 has a 
sequence of SEQ ID NO:16 or SEQ ID NO:18. 



1 7. An isolated polypeptide monomer of a pH sensitive potassium 
channel, the monomer: \ 

(i) having a calculated molecular weight of between 120-156 kDa; 

(ii) having a unit conductance of approximately 80-120 pS when 
the monomer is in a functional tetrameric/form of)a potassium channel and is expressed in 
a Xenopus oocyte; 

(iii) having increased activity abov^pproximately intracellular pH 

of 7.1; and 

(iv) specifically bin3mglo] polyclonal antibodies generated against 
SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO: 16 O^ SEQ ID NO: 18. 
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18. An isolated ^nonomer of claim 17, wherein the monomer has an 
amino acid sequence of mSlo3. 

19. An isolated i^ionomer of claim 17, wherein the monomer has an 
amino acid sequence of hSlo3. I 

20. An isolated monomer of claim 17, wherein the monomer has an 
amino acid sequence of SEQ ID NO:| 



2 1 . An isolated mohomer of claim 1 7, wherein the monomer has an 
amino acid sequence of SEQ ID NO:l 6 or SEQ ID NO:18. 

22. An antibody that selectively binds to mSlo3. 



23. An antibodj^of cjjaim 22, wherein the mSlo3 has an amino acid 
sequence of SEQ ID NO: 1 . 



24. An antiboW that selectively binds to hSlo3. 

25. An antibody of claim 24, wherein the hSlo3 has an amino acid 
sequence of SEQ ID NO: 16 or SEQ ID NO: 18. 



e 



26. An expression vector comprising a nucleic acid encoding a 
polypeptide monomer of a pH sensitive potassium channel, the monomer: 

(i) having a calculated molecular weight of between 120-156 kDa; 

(ii) having a xmk conductance of approximately 80-120 pS when 
e monomer is in a functional tetramen£ form of a potassium channel and is expressed in 

a Xenopus oocyte; 

(iii) having increase^activity above approximately intracellular pH 

of 7.1; and 

(iv) specifically bindin {Ato polyclonal antibodies generated against 
SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:16,\r SEQ ID NO:18. 



27. A host cell transfected with the vector of claim 26. 
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28. A method for identifying a compound that increases or decreases 
ion flux through a pH sensitive potassium channel, the method comprising the steps of: 

(i) contacting the compound with a eukaryotic host cell or cell 
membrane in which has been expressed a pH sensitive potassium channel monomer 
polypeptide: 

(a) paving a calculated molecular weight of between 120- 

156 kDa; 

(b) hiving a unit conductance of approximately 80-120 pS 
when the monomer is in the functional tetrameric form of a potassium channel and is 
expressed in aXenopus oocyte; and] 

(c) specifically binding to polyclonal antibodies generated 
against SEQ ID NO:l, SEQ ID NO:2L SEQ ID NO:16 or SEQ ID NO:18; and 

(ii) determining the functional effect of the compound upon the cell 
or cell membrane expressing the pH sensitive potassium channel. 

29. A method of claim 28, wherein the increased or decreased flux of 
ions is determined by measuring wholelcell conductance. 

30. A method of claiqi 28, wherein the pH sensitive potassium channel 
monomer polypeptide is recombinant. 



31. A method of claim £8, wherein the pH sensitive potassium channel 
monomer polypeptide is mS]fo3. 




32. A method of claim 2^8, wherein^the pH sensitive potassium channel 
monomer polypeptide is hSl\>3. 1 



33. A method of claim 281 wherein the pH sensitive potassium channel 
monomer polypeptide has an amino acid sequence of SEQ ID NO:l. 



34. A method of claim 28, Mierein the pH sensitive potassium channel 
monomer polypeptide has an amino acid sequence of SEQ ID NO: 16 or SEQ ID NO: 18. 
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35. A method of c etecting the presence of Slo3 in mammalian tissue, 
the method comprising the steps of: 

(i) isolating a )iological sample; 

(ii) contacting the biological sample with a Slo3-specific reagent 
that selectively binds to Slo3; and, 

(iii) detecting tttie level of Slo3-specific reagent that selectively 



associates with the sample. 

36. A method of c 
from the group consisting of: Slo3 s; 
primers, and Slo3 nucleic acid probes 



37. A method of a 



lim 35, wherein the Slo3 specific reagent is selected 
;p< cific antibodies, Slo3 specific oligonucleotide 



2 im 35 , wherein the sample is from a human. 



38. In a computer system, a method of screening for mutations of Slo3 
genes, the method comprising the steps of: 

(i) receiving input of at least about 30 nucleotides of first nucleic 
acid sequence encoding a pH sensitive potassium channel protein having a nucleotide 
sequence of SEQ ID NO:2, SEQ ID NOW, SEQ ID NO:17, or SEQ ID NO:19 and 
conservatively modified versions thereo 

irst nucleic acid sequence with a second nucleic 
to the first nucleic acid sequence; and 
pleotide differences between the first and second 



(ii) comparing the 
acid sequence having substantial identity 

(iii) identifying nu 



nucleic acid sequences. 

39. The method of clai 
is associated with a disease stai 



38, wherein the secondiilacleic acid sequence 



40. In a computer system, a method for identifying a three-dimensional 
structure of Slo3 proteins, the method comprising the steps of: 

(i) receiving input of at least about 10 amino acids of an 
amino acid sequence of a pH sensitive potassium channel monomer or at least about 30 
nucleotides of a nucleotide sequence of a gerie encoding the protein, the protein having an 
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amino acid sequence of SEQ ID N' 
and conservatively modified versic(ns 

(")g 

encoded by the amino acid sequence 



3:1, SEQ ID NO:3, SEQ ID NO:16, SEQ ID NO:18, 
thereof; and 

nerating a three-dimensional structure of the protein 



41. The method 
primary structure and wherein said 



)f claim 4(X_wherein said amino acid sequence is a 
enerating step includes the steps of: 

(i) forming a kecondary structure from said primary structure using 
energy terms encoded by the primary structure; and 

(ii) forming a xertiary structure from said secondary structure using 
energy terms encoded by said secondary structure. 



42. The method of claim 40< wherein said generating step includes the 
step of forming a quaternary structure prom said tertiary structure using anisotropy terms 
encoded by the tertiary structure. 

43. The method of ciaim 4 ; 1, wherein said generating step further 
includes the step of forming a quaternary structure from^aid tertiary structure using 
anisotropy terms encoded by the tertiary! structure^ 



44. The method of claim 40„ further comprising the step of identifying 
regions of the three-dimensional structure of the protein that bind to ligands and using the 
regions to identify ligands that bind to the protein. 
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SEQUENCE LISTING 



10 



15 



20 



25 



30 



35 



5^0 



mSlo3 amino acid sequence (SEQ ID NO:l): 

msqtlldslnqkeltetsctieiqaa^ilsslatffggliilflfrialkssrswkyvkgprgllelfssrr 
i e anplrkl yfhgvfrqr i emll s aq rwgqvlvilvfvlsigslviyfinsmdpvrrcssyedkivhgdls 
fnaffsfyfglrfwaaedkikfwlem^sivdiftipptfisyylksnwlglrflralrllelpkilqilqvi 
ktsnsvklskllsivistwftaagfl:^lvensgdpwlngrnsqtmsyfesiylvtatmstvgfgdwaktsl 
grifivfftlgslilfanyipemvel7strkkytkpyeavkgkkfiwcgnitvdsvtaflrnflhwksgei 
ni e i vflgetlpcleletllkchts c tnfvcgtalkfedlkrvavens eacl i lanhfcsdlhdednsni mr 
vlsiknyypqtrviiqilqsqnkvflskipnwdwsagdnilcfaelklgfiaqgclvpglctflttlfieqn 
qkvfpkhpwqkhflnglknkiltqrlsndfvgmtfpqvsrlcfvklnlmliaiqhkpffhscctlilnpssq 
vrlnkdtlgffiadsskavkraffycInchsdvcnpeligkcnckiksrqqliaptimvmkssltdfttssh 
ihasmsteihtcfsreqpslitittniIptt^ 

iwcvfgdaqctlvglrnfvmplras^ ytrqelkdivfigsleyfqrewrflrnfpkihimpgsalymgdli 
avnveqcsmcvilatpykalssqilvt teaimatlniqslritsptpgssksevkpssafdskerkqrykqi 
piltelknpsnihfieqmggldgmlkg tslhlstsfstgavfsdtfldsllatsfynyhwellqmlvtggi 
ssemehylvkekpykttddyeaiksgrtrcklgllsldqtvlsginprktfgqlfcgsldnfgilcvglyrm 
ideeepsqehkrfvitrpsnechllpsdlvfcaipfnttcgksdsspfnfrlkttlqtrrrhwprgrissir 
tmptsptiftqsttrergglstttpes ilwtr 

mSlo3 nucleotide sequence (SEQ ID NO:2): 

ATGTCTCAAACATTGCTAGACAGTTTA VATCAGAAGGAGTTGACGGAAACGTCATGTACAATCGAAATCCAG 
GCAGCGTTCATTCTTTCCTCCTTGGCGACTTTCTTCGGGGGACTCATCATCTTATTCCTTTTCAGAATAGCC 
TTGAAAAGCTCAAGAAGTTGGAAATAC(3TCAAGGGGCCAAGAGGACTCTTGGAACTATTCTCATCACGTAGA 
ATCGAGGCTAATCCTTTGAGGAAACTT' ?ACTTTCATGGAGTATTTCGTCAGCGCATCGAAATGCTGCTTTCT 
GCACAGACCGTCGTGGGGCAAGTGTTGC JTGATCCTTGTCTTTGTACTAAGCATCGGGTCTCTTGTGATCTAT 
TTCATCAATTCAATGGATCCTGTTCGAJiGGTGTTCTTCATATGAAGACAAAATTGTCCATGGGGATTTGAGT 
TTC AACGCTTTCTTT AG CTTCTATTTTC ^GGTTGAGGTTTTGGGCAGCTGAAGACAAGATCAAGTTCTGGTTG 
GAGATGAATTCAATTGTAGACATTTTT^ CCATCCCGCCAACCTTTATTTCTTATTATTTGAAGAGTAATTGG 
CTAGGTTTGAGATTTCTAAGAGCTCTGC GGTTGCTCGAACTCCCTAAAATCTTACAGATCCTACAAGTCATC 
AAGACCAGCAATTCAGTGAAGCTTTCCA AACTGTTGTCAATAGTTATCAGTACCTGGTTCACGGCAGCAGGA 
TTCCTTCACCTGGTGGAAAATTCTGGTG ACCCCTGGCTCAACGGAAGAAACTCACAGACTATGTCATACTTT 
GAGTCTATTTATCTGGTGACAGCAACAA rGTCAACTGTTGGCTTTGGGGACGTGGTGGCCAAGACATCCCTA 
GGACGGATTTTCATTGTTTTCTTCACCCrTGGGAGTTTGATACTATTTGCAAACTACATTCCAGAAATGGTG 
GAGCTCTTTTCTACCAGGAAGAAATACA2CAAGCCCTACGAAGCAGTCAAAGGAAAAAAGTTCATCGTGGTC 
TGTGGAAACATCACAGTTGACAGTGTTA wTGCTTTCCTGAGGAATTTTCTCCACTGGAAGTCCGGGGAAATC 
AATATTGAGATCGTATTCCTTGGAGAGA^TCTCCCTTGCTTGGAACTGGAGACCTTACTGAAGTGCCACACA 

wACTGAAGTTCGAGGATCTGAAGCGAGTTGCAGTGGAGAACTCG 
rCTGTAGTGACTTACATGACGAAGACAACTCAAACATTATGAGG 



TCCTGTACCAACTTCGTATGCGGCACCG 
GAGGCGTGCCTGATTCTAGCCAACCATT 



40 



GTGCTCTCGATCAAGAACTATTATCCACAGACCAGAGTCATCATTCAGATACTTCAGTCTCAAAACAAGGTT 
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TTCCTGTCAAAAATCCCCAACTGGGACTGGAGTGCTGGAGACAATATCCTCTGCTTTGCAGAGCTAAAGCTC 
GGATTTATCGCCCAAGGCTGCTTGGTGCCAGGGCTGTGCACCTTTCTCACGACTCTGTTCATTGAACAAAAC 
CAAAAGGTTTTTCCTAAACATCCCTGGCAAAAACATTTCTTGAATGGCTTGAAGAACAAGATTCTGACACAG 
CGCCTCTCTAACGACTTCGTGGGGATGACATTTCCCCAGGTCTCCCGGCTCTGCTTTGTGAAGCTAAATCTC 
5 ATGCTGATCGCCATCCAACACAAGCCCTTCTTTCACAGTTGTTGCACTCTGATACTAAACCCATCATCCCAA 
GTGAGGCTGAATAAGGACACCTTAGGGTTCTTCATTGCGGACTCCTCCAAAGCCGTCAAAAGGGCTTTCTTT 
TACTGTTCCAACTGTCACAGCGATGTGTGCAATCCTGAGCTAATTGGAAAGTGTAACTGTAAAATCAAGAGC 
CGACAACAACTCATAGCACCGACCATCATGGTGATGAAAAGCAGCTTGACCGATTTCACCACTTCTTCACAC 
ATCCACGCTTCTATGTCAACAGAAATTCACACTTGTTTTTCAAGAGAACAGCCTAGTTTGATCACCATTACA 
10 ACCAACAGACCAACGACAAACGACACAGTGGATGATACCGACATGCTGGACAGCAGTGGCATGTTTCACTGG 
TGCAGAGCAATGCCCTTGGACAAGGTGGTTCTGAAACGAAGTGAGAAGGCAAAACACGAGTTTCAGAACCAC 
ATTGTAGTATGCGTGTTTGGAGATGCCCAATGTACCCTGGTGGGGCTTCGGAATTTCGTGATGCCCCTGAGA 
GCCAGCAACTACACCCGGCAGGAGCTGAAGGACATTGTTTTTATTGGGTCTCTGGAGTACTTCCAGAGAGAA 
TGGCGATTTCTCCGAAACTTTCCCAAGATACACATTATGCCTGGATCTGCACTCTACATGGGAGATCTGATT 
15 GCAGTCAATGTAGAGCAGTGCTCTATGTGCGTCATCTTAGCCACACCCTACAAGGCACTGAGCAGCCAGATT 
f*S CTGGTGGACACAGAGGCCATCATGGCCACCCTCAACATCCAGTCCCTGCGGATCACCAGTCCTACTCCAGGG 
TCTTCAAAGTCAGAAGTAAAGCCATCATCTGCCTTTGATAGTAAAGAAAGGAAGCAAAGATACAAACAGATC 
I ; CCCATTCTCACTGAACTGAAGAATCCCTCCAACATCCACTTTATTGAGCAGATGGGCGGACTGGATGGAATG 
gl CTCAAAGGGACTAGCTTGCATCTCAGCACTTCTTTCTCCACCGGTGCTGTCTTTTCAGACACCTTCTTGGAT 
20 TCTCTCCTGGCCACGTCCTTCTACAATTACCATGTCGTGGAATTACTTCAGATGCTAGTGACTGGAGGCATA 

oi 

i AGCTCTGAGATGGAACACTATTTGGTTAAGGAGAAGCCCTATAAGACAACTGACGACTATGAGGCAATCAAG 
b TCTGGGAGGACGCGGTGTAAGCTGGGACTCCTCTCTTTAGACCAAACCGTTCTATCAGGCATTAATCCAAGA 
JlT AAAACCTTTGGACAGCTGTTCTGTGGCTCATTGGATAATTTCGGGATCCTATGTGTCGGCTTATACCGTATG 
H§ ATTGATGAAGAGGAACCCAGCCAAGAACACAAAAGGTTTGTGATCACCAGGCCATCCAATGAGTGCCACCTG 
M 25 CTGCCCTCAGATCTCGTGTTTTGTGCCATCCCTTTCAACACCACCTGTGGCAAATCAGACAGCAGTCCTTTC 



AATTTCAGGCTCAAAACAACTCTACAAACGCGACGACGCCATTGGCCCAGGGGTCGAATTTCTTCGATTCGC 
ACCATGCCGACGAGTCCCACGATCTTTACCCAGTCGACGACACGGGAGAGAGGTGGTCTCAGCACCACCACT 
CCCGAGTCTATCCTTTGGACACGTTAG 

30 hSIo3 amino acid sequence (SEQ ID NO:3): 

GLAAIilLSSFVTLFSGLISLLIFRLIWRXVKKWQIIKGTGIILELFTSGTIARSHVRSLHFQGQFRDHIEML 
LSAQTFVGQVLVILVFVLS IGSLI I YFINSADPVGTLFI I 

hSlo3 nucleotide sequence (SEQ ID NO:4): 

35 GGCTTGGCAGCGCTCATTCTTTCCTCCTTTGTGACCCTCTTCAGTGGACTCATCAGCCTGTTGATCTTCAGG 
CTGATCTGGAGAYCTGTTAAAAAATGGCAAATCATCAAGGGAACAGGAATTATCTTGGAACTGTTCACATCA 
GGTACCATCGCTAGGAGCCATGTAAGAAGCCTCCACTTCCAGGGACAATTTCGTGATCATATAGAAATGTTG 
CTTTCAGCCCAGACCTTTGTGGGGCAAGTGTTGGTGATCCTTGTCTTTGTACTAAGCATTGGGTCTCTTATA 
ATCTATTTCATCAATTCWGCTGACCCTGTTGGAACGCTGTTCATCATATGAAGACAAAACCATTCCTATTGA 

40 TTTGGTTTTCAATGCTTTCTTTAGTTTCTATTTTGGGTTGAGGTTTTGGCAAAGCC 
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hSIo3-a amino acid sequence (SEQ ID NO:5) 

GLAAFILSSFVTLFSGLISLLIFRLIWRXVKKWQIIKGTGIILELFTSGTIARSHVRSLHFQGQFRDHIEML 
LSAQTFVGQVLVILVFVLS IGSLI I YFINSADPVGTLFI I 

5 

hSlo3-b amino acid sequence (SEQ ID NO:6) 

GL AAL I LS S F VTLFTGL I S LL I FRL I WRX VKKWQ 1 1 KGTG 1 I LELFTS GT I ARSHVRS LHFQGQFRDH I EML 
LSAQTFVGQVLVILVFVLS IGSLI I YFINSADPVGTLFI I 

10 hSlo3-c amino acid sequence (SEQ ID NO:7) 

GLAALILSSFVTLFSGLISLLIFRLIWRXVKKWQIIKGTGIILELFTSGTIARSHVRSLHFQGQFRDHIEML 
LSAQTFVGQVLVILVFVLS IGSLI I YFINSMDPVGTLFI I 

^ hSlo3-l amino acid sequence (SEQ ID NO: 16) 

ip 15 MFQTKLRNETWEDLPKMSCTTEIQAAFILSSFVTFFSGLIILLIFRLIWRSVKKWQIIKGTGIILELFTSGT 

^ IARSHVRSLHFQGQFRDHIEMLLSAQTFVGQVLVILVFVLSIGSLIIYFINSADPVGSCSSYEDKTIPIDLV 

gl FNAFFS F YFGLRFMAADDKI KFWLEMNS I VD I FT I PPTF I S YYLKSNWLGLRFLRALRLLELPQ ILQILRAI 

P KTSNSVKFSKLLSIILSTWFTAAGFIHLVENSGDPWLKGRNSQNISYFESIYLVMATTSTVGFGDWAKTSL 

1= GRTFIMFFTLGSLILFANYIPEMVELFANKRKYTSSYEALKGKKFIWCGNITVDSVTAFLRNFLRDKSGEI 

s" 20 NTEIVFLGETPPSLELETIFKCYLAYTTFISGSAMKWEDLRRVAVESAEACLIIANPLCSDSHAEDISNIMR 

^ VLS IKNYDSTTRI I IQILQSHNKVYLPKIPSWNWDTGDNI ICFAELKLGFIAQGCLVPGLCTFLTSLFVEQN 
KKVMPKQTWKKHFLNSMKNKILTQRLSDDFAGMSFPEVARLCFLKMYLLLIAIEYKSLFTDGFCGLILNPPP 

M» QVRIRKNTLGFFIAETPKDVRRALFYCSVCHDDVFIPELITNCGCKSRSRQHITVPSVKRMKKCLKGISSRI 

jff SGQDSPPRVSASTSSISNFTTRTLQHDVEQDSDQLDSSGMFHWCKPTSLDKVTLKRTGKSKYKFRNHIVACV 

iu 

25 FGDAHSAPMGLRNFVMPLRASNYTRKELKDIVFIGSLDYLQREWRFLRNFPQIYILPGCALYSGDLHAANIE 
QCSMCAVLSPPPQPSSNQTLVDTEAIMATLTIGSLQIDSSSDPSPSVSEETPGYTNGHNEKSNCRKVPILTE 
LKNPSNIHFIEQLGGLEGSLQETNLHLSTAFSTGTVFSSSFLDSLLATAFYNYHVLELLQMLVTGGVSSQLE 
QHLDKDKVYGVADSCTSLLSGRNRCKLGLLSLHETILSDVNPRNTFGQLFCGSLDLFGILCVGLYRIIDEEE 
LNPENKRFVITRPANEFKLLPSDLVFCAIPFSTACYKRNEEFSLQKSYEIVNKASQTTEDTFRHKLSSHPLI 

30 QLLRHCIHQSILTSRELTPSLFLSK 



hSIo3-l nucleotide sequence (SEQ ID NO:17) 

ATGTTTCAGACTAAGCTACGAAATGAAACTTGGGAAGACTTGCCAAAAATGTCCTGCACAACTGAGATCCAA 
GCAGCATTCATTCTCTCTTCCTTTGTGACCTTCTTCAGTGGACTCATCATCCTGTTGATCTTCAGGCTGATC 
35 TGGAGATCTGTTAAAAAATGGCAAATCATCAAGGGAACAGGAATTATCTTGGAACTGTTCACATCAGGTACC 
ATCGCTAGGAGCCATGTAAGAAGCCTCCACTTCCAGGGACAATTTCGTGATCATATAGAAATGTTGCTTTCA 
GCCCAGACCTTTGTGGGGCAAGTGTTGGTGATCCTTGTCTTTGTACTAAGCATTGGGTCTCTTATAATCTAT 
TTCATCAATTCTGCTGACCCTGTTGGAAGCTGTTCATCATATGAAGACAA7VACCATTCCTATTGATTTGGTT 
TTCAATGCTTTCTTTAGTTTCTATTTTGGATTGAGGTTTATGGCAGCTGATGACAAGATCAAGTTCTGGCTG 
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GAGATGAATTCAATCGTAGACATCTTTACCATCCCACCAACCTTTATTTCTTATTATTTGAAGAGCAATTGG 
CTAGGTTTAAGGTTCCTAAGAGCCTTGCGCCTGCTAGAACTCCCTCAAATCTTGCAAATTCTACGAGCCATC 
AAGACCAGTAACTCAGTGAAGTTTTCCAAACTGCTGTCAATAATTCTCAGTACCTGGTTCACAGCTGCGGGA 
TTCATTCACCTGGTGGAAAATTCTGGTGATCCCTGGCTCAAAGGTAGAAATTCACAGAATATATCATATTTT 
5 GAGTCAATTTACCTGGTCATGGCAACAACGTCAACCGTTGGATTTGGAGATGTGGTAGCCAAGACATCCTTA 
GGACGGACCTTCATCATGTTCTTCACACTGGGGAGTTTGATATTATTTGCGAACTATATACCTGAAATGGTG 
GAACTGTTTGCTAACAAGAGGAAATACACCAGTTCMTATGAAGCACTCAAAGGAAAGAAGTTTATTGTGGTC 
TGTGGAAACATCACTGTGGACAGTGTGACCGCTTTCCTGAGGAATTTCCTCCGCGACAAGTCAGGAGAGATC 
AACACTGAAATTGTTTTCCTGGGAGAAACCCCTCCTTCTTTGGAACTTGAAACCATATTTAAATGCTACTTG 
10 GCCTACACAACGTTCATTTCTGGATCTGCAATGAAGTGGGAGGATCTGAGGCGAGTTGCGGTGGAATCTGCA 
GAGGCATGCCTGATTATAGCCAATCCTTTGTGCAGTGATTCCCATGCTGAAGATATTTCCAACATTATGAGG 
GTGCTCTCTATCAAGAACTATGATTCTACCACCAGAATCATCATACAGATACTGCAATCCCATAACAAGGTT 
TATCTGCCAAAGATTCCCAGCTGGAACTGGGACACCGGAGACAACATCATCTGCTTTGCTGAATTAAAACTT 
GGATTTATCGCCCAAGGCTGTTTGGTGCCAGGCTTGTGTACCTTCCTAACATCTCTATTTGTGGAGCAAAAC 
15 AAAAAGGTTATGCCTAAACAGACCTGGAAGAAACACTTCTTGAATAGCATGAAAAACAAAATTCTGACCCAA 
p CGTCTCTCTGATGACTTTGCTGGAATGAGCTTTCCTGAAGTTGCCCGGCTCTGCTTTCTGAAGATGTACCTC 
CTGTTGATAGCCATCGAATACAAGTCCCTCTTTACGGATGGTTTCTGTGGTCTGATACTAAATCCACCTCCA 
: ,j CAAGTGAGGATACGTAAGAACACATTAGGGTTCTTTATTGCTGAAACTCCAAAGGACGTCAGAAGAGCCTTG 
pi TTTTACTGTTCAGTCTGTCATGATGATGTGTTCATTCCTGAGCTAATTACAAACTGTGGCTGCAAAAGCAGA 

fh 

JLI 20 AGCCGGCAGCACATCACAGTGCCATCGGTAAAGAGAATGAAAAAATGTCTGAAGGGAATCTCCTCTCGTATA 

EM 

-p TCAGGGCAGGATTCTCCGCCAAGGGTATCTGCAAGCACTTCGAGCATATCAAACTTCACCACCAGGACTCTT 

f CAACATGATGTAGAACAAGATTCTGACCAGCTTGATAGCAGTGGGATGTTTCACTGGTGCAAACCAACCTCT 
TTGGACAAGGTGACTCTGAAACGAACTGGCAAGTCAAAGTATAAGTTTCGGAACCATATTGTAGCATGTGTA 

fy TTTGGAGATGCCCACTCAGCCCCGATGGGGCTTCGGAACTTTGTAATGCCCTTGAGAGCCAGCAACTATACC 

3 - 

25 AGGAAGGAGCTGAAGGACATAGTGTTCATTGGGTCTCTGGACTATCTACAGAGAGAATGGCGATTTCTCCGG 
^ AATTTTCCCCAGATATACATTCTGCCTGGATGTGCACTTTATTCTGGAGACCTCCATGCGGCCAACATAGAG 
CAATGCTCCATGTGTGCTGTCTTGTCCCCCCCACCCCAGCCATCAAGCAACCAGACTTTGGTAGACACAGAA 
GCCATCATGGCAACCCTCACCATCGGATCCTTGCAAATTGACTCCTCCTCTGACCCGTCACCCTCAGTGTCA 
GAGGAGACTCCAGGTTACACAAATGGACATAATGAGAAATCAAACTGCCGAAAAGTCCCTATCCTTACTGAA 

30 CTGAAAAATCCTTCCAACATTCACTTTATTGAACAGCTTGGTGGACTGGAAGGGTCCCTCCAAGAAACAAAT 
CTGCATCTCAGCACTGCCTTTTCTACGGGCACTGTTTTTTCCAGCAGCTTCTTGGATTCTCTGCTGGCCACG 
GCCTTCTACAATTATCATGTCCTGGAATTGCTTCAGATGCTGGTGACAGGAGGAGTAAGTTCTCAGCTGGAA 
CAACATTTAGATAAGGATAAAGTCTATGGTGTGGCAGATAGCTGCACGTCGCTCTTGTCTGGAAGAAACCGG 
TGTAAGCTGGGGCTTCTGTCCTTACACGAAACCATTTTATCAGACGTTAATCCAAGAAACACCTTTGGACAA 

35 CTGTTCTGTGGCTCATTAGATCTTTTTGGAATCCTGTGTGTTGGCTTATACCGAATAATTGATGAAGAGGAG 
CTCAACCCAGAAAACAAAAGGTTTGTGATCACCCGGCCAGCCAATGAGTTCAAGCTGCTGCCTTCAGATCTT 
GTGTTTTGTGCCATACCCTTCAGCACTGCTTGTTATAAAAGGAATGAAGAGTTCTCATTGCAAAAGTCATAT 
GAAATTGTAAATAAAGCATCACAGACAACAGAGGACACATTCAGACACAAATTGTCCTCCCACCCATTGATT 
CAGTTACTGAGACATTGTATTCACCAGTCTATTCTTACCAGCCGAGAACTAACTCCCTCTCTTTTCCTAAGC 

40 AAATAGG 
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hSlo3-2 amino acid sequence (SEQ ID NO:18) 

MFQTKLRNETWEDLPKMSCTTEIQAAFILSSFVTFFSGLI ILLIFRLIWRSVKKWQI IKGTGI ILELFTSGT 

IARSHVRSLHFQGQFRDHIEMLLSAQTFVGQVLVILVFVLSIGSLIIYFINSADPVGSCSSYEDKTIPIDLV 

FNAFFSFYFGLRFMAADDKIKFWLEMNSIVDIFTIPPTFISYYLKSNWLGLRFLRALRLLELPQILQILRAI 

KTSNSVKFSKLLSIILSTWFTAAGFIHLVENSGDPWLKGRNSQNISYFESIYLVMATTSTVGFGDWAKTSL 

GRTFIMFFTLGSLILFANYIPEIWELFANKRKYTSSYEALKGKKFIWCGNITVDSVTAFLRNFLRDKSGEI 

NTEIVFLGETPPSLELETIFKCYLAYTTFISGSAMKWEDLRRVAVESAEACLIIANPLCSDSHAEDISNIMR 

VLSIKNYDSTTRIIIQILQSHNKVYLPKIPSWNWDTGDNIICFAELKLGFIAQGCLVPGLCTFLTS 

KKVMPKQTWKKHFLNSMKNKILTQRLSDDFAGMSFP 

FYCSVCHDDVFIPELITNCGCKSRSRQHITVPSVKRMKKCLKGISSRISGQDSPPRVSASTSSISNFTTRTL 
QHDVEQDSDQLDSSGMFHWCKPTSLDKVTLKRTGKSKYKFRNHIVACVFGDAHSAPMGLRNFVMPLRASNYT 
RKELKDIVFIGSLDYLQREWRFLRNFPQIYILPGCALYSGDLHAANIEQCSMCAVLSPPPQPSSNQTLVDTE 
AIMATLTIGSLQIDSSSDPSPSVSEETPGYTNGHNEKSNCRKVPILTELKNPSNIHFIEQLGGLEGSLQETN 
LHLSTAFSTGTVFSSSFLDSLLATAFYNYHVLELLQMLVTGGVSSQLEQHLDKDKVYGVADSCTSLLSGRNR 
CKLGLLSLHETILSDVNPRNTFGQLFCGSLDLFGILCVGLYRIIDEEELNPENKRFVITRPANEFKLLPSDL 
VFCAIPFSTACYKRNEEFSLQKSYEIVNKASQTTEDTFRHKLSSHPLIQLLRHCIHQSILTSRELTPSLFLS 
K 

hSlo-3-2 nucleotide sequence (SEQ ID NO:19) 

ATGTTTCAGACTAAGCTACGAAATGAAACTTGGGAAGACTTGCCAAAAATGTCCTGCACAACTGAGATCCAA 
GCAGCATTCATTCTCTCTTCCTTTGTGACCTTCTTCAGTGGACTCATCATCCTGTTGATCTTCAGGCTGATC 
TGGAGATCTGTTAAAAAATGGCAAATCATCAAGGGAACAGGAATTATCTTGGAACTGTTCACATCAGGTACC 
ATCGCTAGGAGCCATGTAAGAAGCCTCCACTTCCAGGGACAATTTCGTGATCATATAGAAATGTTGCTTTCA 
GCCCAGACCTTTGTGGGGCAAGTGTTGGTGATCCTTGTCTTTGTACTAAGCATTGGGTCTCTTATAATCTAT 
TTCATCAATTCTGCTGACCCTGTTGGAAGCTGTTCATCATATGAAGACAAAACCATTCCTATTGATTTGGTT 
TTCAATGCTTTCTTTAGTTTCTATTTTGGATTGAGGTTTATGGCAGCTGATGACAAGATCAAGTTCTGGCTG 
GAGATGAATTCAATCGTAGACATCTTTACCATCCCACCAACCTTTATTTCTTATTATTTGAAGAGCAATTGG 
CTAGGTTTAAGGTTCCTAAGAGCCTTGCGCCTGCTAgAACTCCCTCAAATCTTGCAAATTCTACGAGCCATC 
AAGACCAGTAACTCAGTGAAGTTTTCCAAACTGCTGTCAATAATTCTCAGTACCTGGTTCACAGCTGCGGGA 
TTCATTCACCTGGTGGAAAATTCTGGTGATCCCTGGCTCAAAGGTAGAAATTCACAGAATATATCATATTTT 
GAGTCAATTTACCTGGTCATGGCAACAACGTCAACCGTTGGATTTGGAGATGTGGTAGCCAAGACATCCTTA 
GGACGGACCTTCATCATGTTCTTCACACTGGGGAGTTTGATATTATTTGCGAACTATATACCTGAAATGGTG 
GAACTGTTTGCTAACAAGAgGAAATACACCAGTTCMTATGAAGCACTCAAAGGAAAGAAGTTTATTGTGGTC 
TGTGGAAACATCACTGTGGACAGTGTGACCGCTTTCCTGAGGAATTTCCTCCGCGACAAGTCAGGAGAGATC 
AACACTGAAATTGTTTTCCTGGGAGAAACCCCTCCTTCTTTGGAACTTGAAACCATATTTAAATGCTACTTG 
GCCTACACAACGTTCATTTCTGGATCTGCAATGAAGTGGGAGGATCTGAGGCGAGTTGCGGTGGAATCTGCA 
GAGGCATGCCTGATTATAGCCAATCCTTTGTGCAGTGATTCCCATGCTGAAGATATTTCCAACATTATGAGG 
GTGCTCTCTATCAAGAACTATGATTCTACCACCAGAATCATCATACAGATACTGCAATCCCATAACAAGGTT 
TATCTGCCAAAGATTCCCAGCTGGAACTGGGACACCGGAGACAACATCATCTGCTTTGCTGAATTAAAACTT 
GGATTTATCGCCCAAGGCTGTTTGGTGCCAGGCTTGTGTACCTTCCTAACATCTCTATTTGTGGAGCAAAAC 
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AAAAAGGTTATGCCTAAACAGACCTGGAAGAAAC ACTTCTTGAATAGCATGAAAAACAAAATTCTGACCCAA 
CGTCTCTCTGATGACTTTGCTGGAATGAGCTTTC CTGAAGTTGCCCGTGGTCTGATACTAAATCCACCTCCA 
CAAGTGAGGATACGTAAGAACACATTAGGGTTC1 TTATTGCTGAAACTCCAAAGGACGTCAGAAGAGCCTTG 
TTTTACTGTTCAGTCTGTCATGATGATGTGTTG? TTCCTGAGCTAATTACAAACTGTGGCTGCAAAAGCAGA 
5 AGCCGGCAGCACATCACAGTGCCATCGGTAAAG/lGAATGAAAAAATGTCTGAAGGGAATCTCCTCTCGTATA 
TCAGGGCAGGATTCTCCGCCAAGGGTATCTGCA2 GCACTTCGAGCATATCAAACTTCACCACCAGGACTCTT 
CAACATGATGTAGAACAAGATTCTGACCAGCTTG atagcagtgggatgtttcactggtgcaaaccaacctct 
TTGGACAAGGTGACTCTGAAACGAACTGGCAAGT CAAAGTATAAGTTTCGGAACCATATTGTAgCATGTGTA 
TTTGGAGATGCCCACTCAGCCCCGATGGGGCTTC 3GAACTTTGTAATGCCCTTGAGAGCCAGCAACTATACC 

10 aggaaggagctgaaggacatagtgttcattgggtctctggactatctacagagagaatggcgatttctccgg 
aattttccccagatatacattctgcctggatgtg<:actttattctggagacctccatgcggccaacatagag 
caatgctccatgtgtgctgtcttgtcccccccaccccagccatcaagcaaccagactttggtagacacagaa 
gccatcatggcaaccctcaccatcggatccttgc; AATTGACTCCTCCTCTGACCCGTCACCCTCAGTGTCA 
GAGGAGACTCCAGGTTACACAAATGGACATAATG7 GAAATCAAACTGCCGAAAAGTCCCTATCCTTACTGAA 
CTGAAAAATCCTTCCAACATTCACTTTATTGAACAGCTTGGTGGACTGGAAGGGTCCCTCCAAGAAACAAAT 
CTGCATCTCAGCACTGCCTTTTCTACGGGCACTGT rTTTTCCAGCAGCTTCTTGGATTCTCTGCTGGCCACG 



GCCTTCTACAATTATCATGTCCTGGAATTGCTTCA 
CAACATTTAGATAAGGATAAAGTCTATGGTGTGGC 



3ATGCTGGTGACAGGAGGAGTAAGTTCTCAGCTGGAA 
GATAGCTGCACGTCGCTCTTGTCTGGAAGAAACCGG 
TGTAAGCTGGGGCTTCTGTCCTTACACGAAACCAT'tTTATCAGACGTTAATCCAAGAAACACCTTTGGACAA 
CTGTTCTGTGGCTCATTAGATCTTTTTGGAATCCTqTGTGTTGGCTTATACCGAATAATTGATGAAGAGGAG 
CTCAACCCAGAAAACAAAAGGTTTGTGATCACCCGGjCCAGCCAATGAGTTCAAGCTGCTGCCTTCAGATCTT 
GTGTTTTGTGCCATACCCTTCAGCACTGCTTGTTATAAAAGGAATGAAGAGTTCTCATTGCAAAAGTCATAT 
GAAATTGTAAATAAAGCATCACAGACAACAGAGGAC^CATTCAGACACAAATTGTCCTCCCACCCATTGATT 
CAGTTACTGAGACATTGTATTCACCAGTCTATTCTTAtCAGCCGAGAACTAACTCCCTCTCTTTTCCTAAGC 

AAATAGT 
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